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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPEeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHMUS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUU Ha ONPEIEIEHHOM dTane €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU c(PopMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLUIY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAA (PYHKUUM OOBICHEHUS U MNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IIEHHOCTHOIO OTHOIIEHWS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX MOJOKCHUM,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHME HWHTEIJIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIBHOU JEATEIHHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIlIer0o MHUpa, MCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yUYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOH JAESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGUiIs U HAMpaBICHHOCTH AATbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

B coomsemcmeuu ¢ Memoouueckumu pexkomeHoauuaAMU U NOPAOKOM
peanuzayuu  npo@heccUOHAIbHO20  MUHUMYMA,  UBNIONCEHHbLIMU 6  NUCbME
Munucmepcmea npocseewenus Poccuiickoti @edepayuu om 17 aseycma 2023
2ooa Ne JII-1773/05" 6 cooepoicanue u memamuyeckoe nianuposarue paboue



NPOCPaAMMbL  BKIIOUEHA NPODOPUECHMAYUOHHAS COCMABIAIOWASA, KACAIOWAAC
o3Hakomnenus: ¢ npeonpuamuamu 2.0. Camapa u Camapckou obnacmu u nymei
noayuenus npogeccuii 8 coomsemcmsyiowux BY3ax u CCY3ax.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Tpenmer xumun. Pons XuMuM B ®KU3HU YelOBeKa. Xumuyeckue npogeccuu™.
Xumuss B cucreMe HaykK. Tenma u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BeliecTB. [loHATHE 0 METO/IaX MO3HAHUS B XUMHH. UNCThIE
BelecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTenbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi A0JI1 XUMHYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUUECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pEaKIil (COeANHEHUS, Pa3IOKEeHUs, 3aMelleHus, oOMeHa). Kpamxkuii
0030p npoheccuu xumuka — ucciedo8ames, XUMUKa- CUHMemuKa.™

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAaOII0eHIE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuii (pasziiokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapwusi, pa3iokKeHHe T'MIPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3/eNieHHs CMEeCei: C TOMOIIBbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYHUCTKHA MMOBAPEHHON
CONMM, HaONIOCGHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE MOJEJe MOJeKys
(IrapocTepKHEBBIX ).
Kpamxkuii 0630p npogheccuu nabopanma xumuvecxkou 1abopamopuu.



* Ilpogopuenmayuonnas cocmasnsaowas paboyeu npozpammvl (Oanee
8bl0€JIEHO KYPCUBOM)

Baxkueiiuue npeacTraBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxokmeHuwe kucimopoia B TpUpoie, (PU3WYecKknue M XUMHUYECKUC
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenne kucnopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpuu W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoaa B npupojae. O30H — ayoTponHas MoauduKkanus kKuciaopoaa.Kpamroe
onucanue npouzgoocmea 340 "Camapckuti Kucnopoonwiit 3a600".

TernoBodt »hdEeKT XUMHUUYECKOW peakluy, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HeHUe
BO3]lyXa, YCUJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Kpamxuii 0630p npogeccuu xumuxa-skonoea.

Bomopon — nsnemMeHT M mpocrtoe BemlecTBOo. HaxoxxaeHue Bogopona B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWMCTBA, MNPUMEHEHHUE, CIOCOObI
nony4yeHust. KucmoTel u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tel M0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne cBouWcTBa BOABl. Boma kak pactBopurens. PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponbe pacTBOpOB B mpuposie M B *KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJA. 3HAKOMCMEBO C
npogheccueti 1a6OPaAHMA XUMUHLECKO20 AHANU3A.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuabl. Knaccuduxanus
OKCUJOB:  cosieoOpasyromuie  (OCHOBHbIE, KHUCJIOTHbIE, aM@oTepHbIe) W
HeconeoOpasyromue. HomeHkinatypa okcumoB. Dusnyeckue MU XUMHUECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHui. DPU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TosryueHue KUCIoT.

Cosu. Homenknatypa cosieil. @U3M4ECKUEe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJEpKaHUsl KUCIOpOoJa B BO3yXe, MOITyUEHHUE,
coOupaHue, pacrmo3HaBaHWEC W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICUCTBUS BEHIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
IpeKpalieHusi TOpeHus (moxapa), O3HAKOMIIEHHEe ¢ oOpasllaMH OKCHJIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM menu (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, HCCIEIOBAHUE OCOOEHHOCTEM pAaCcTBOPEHHS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, TPUTOTOBIIEHUE PACTBOPOB C OMNpPEEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pPa3l0OB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiictBusa okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluu, MOJTYyYEHHE HEPacCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHHUE
SKCHEPUMEHTANIBHBIX 33/lad MO0 TeMe «BakHeWllne KiIacCchl HEOPraHUYEeCKHUX
COCOMHEHUI.

Hesamenvbnocmv  xumuxa-sxkonoza. H3yuenue 3azpsizHeHHOCMU 6030YXAd HA
yauye, U3yYeHue COO0EpHCaAHUsi Mmeepoblx npumeceu 6 6030yxe, UCMOYHUKU
3aeps3HeHUst 8030YXA 8 PAllOHe WKOJbl (OOMAUHUL NPOEKM)).

Hepuoanueckuit 3axkoH u Ilepuoaumuyeckas cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKH KIAcCU(PUKAIIMKM XUMUYECKUX dJeMeHToB. [loHsTHE O
IPYIIaxX CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE U WIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

ITepunonnueckuii 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  Koporkomepuonnas u  JiIuHHOTNEpuUoAHas  (GOPMBI
[Tepunoanueckout cucrtembl xumudeckux sneMeHToB [[. M. MenneneeBa. [leprobl
u rpynnbl. Ouzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTHKA XUMHYECKOTO
AJIEMEHTA TI0 €ro MnoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.



3aKOHOMEpPHOCTH M3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIIaM U NEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiiuu pas3ioKeHUsl, COSTUHEHN).

Mesicnpeomemmuoie cea3u

Peanmusanpss MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IIOHATUH, TAK U MOHATUM, SBJIIOLIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHITHS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, AaHaJu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOpPHBIC TOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBO U XMMHUYECKAas] peaKUMs

Xumuueckue npouzeoocmea Camapckou obnracmu. Cpeonue cneyuanvhvie
yuebHble 3a8edeHuss OJisi NOJAYYeHUs Xumudeckux cneyuaivhocmeti. BY3wvi
XUMUYECKO20 NPODUIIAL.

[Teprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMs M HX



COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM 3JIEMEHTOB B llepnoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOMU CBSI3H.

Knaccudukaims u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCMHECHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIECTB.

Kinaccudukaiys XuMUYECKUX PeaKIuid 1Mo pa3IMYHbIM MpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TeIIoBoMYy 3ddekTy, 1o
M3MEHECHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, N0 00OpaTUMOCTH, MO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonarne o ckopocTH XuUMHUYeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IreTepOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHS.

00O «Hosoxylibviwesckuti  3a600 Kamaiuzamoposy - Kpynuetiuiee
Cneyuanu3upoBanHoe  nNpeonpusimue  No  HPOU3BOOCMBY  KAMAaiuzamopos.
Camapckuil 3a8600 Kamaiuzamopos.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUd C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTUUECKON TUCCOUUANU. DIICKTPOJIUTHI U HEIIIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUIbHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peaKkIii HOHHOTO OOMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nuccoruanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuui IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HeMeTaioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJmopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, MPOLIECCa AUCCOLMALMUA KHUCIOT, WIEJI04Yer U COoJeH
(BO3MOKHO  MCHOJIb30BAHME BHUAEO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakuuu pas3iioKEeHUs, COCTUHEHUs), PACIIO3HABAHNE HEOPIaHUYECKUX
BEIIECTB C IIOMOLIBIO KA4YECTBEHHBIX pEaKIUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKuciIeHUd. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XMMHUYECKHME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aMMOJEHCTBUE C METallaM{, HEMETalaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IOJYy4YEHHUE, NMPUMEHEHHE. [lericTBre
XJIOpa M XJOPOBOJOPOJA HAa OpPraHW3M 4eJIOBeKa. BakHelmme XJIOopuapl U UX
HAXO0XKJEHUE B IPUPOJE.

Dapmayeemuueckasn npomviuiiennocms Camapckot obracmu.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CcTerneHu okucieHus. CTpoeHune u (uU3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYeckue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeakluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. CoMM CEpHOM KUCIOTHI, KAYECTBEHHAS pEaKLMs Ha
cyabdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3JyXa H BOJOEMOB), CHOCOOBI ero mnpeaoTBpaiieHus.40
«IIpomcunmes» - npouzgooumenv ceprou kuciomul ¢ Camapckou obracmu.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
buznyeckne 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, MHOYBbI U BOJMOEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

11AO «KyuoviwesAzomy, IIAO «Toreammuazomy (TOA3) — eedywue
Xumuueckue komnanuu 6 Poccuu.

OOmas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIIIEpOoA,  aJUIOTPOIHBIE
MOAM(UKALIUM, PACHPOCTPAaHEHHE B Mpupojae, (U3NUYECKUE U XHUMHUYECKHE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIUMaTa, MNapHUKOBBIN
3¢ ¢eKkT. YronbHas KUCIOTa U €€ CONH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojsyueHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHaT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, ITAHOJ, [JIMLIEPUH, YKCYCHasl KUCIIO0TA).
[TpuponHble HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKThl WX MepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpax, OelKax, yrieBojgax — u ux
poIM B OKU3HM 4eloBeKa. MarepuaqbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

Ipeonpusamusa negpmenepepabamsiéarowen npomviuirennocmu Camapckotl
obnacmu.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBINUICHHOCTH. BaxHeHIe CTpOUTeNbHbIE MaTepHallbl: KepaMmHKa,
CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MAaTEPUAIOB B TTIOBCETHEBHOM JKU3HH.

3as00 "Camapckuii Cmpotichappop”.

Xumuueckuiui IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIOINE (PU3NUECKHE W XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COCIWHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHWE C 00pa3llaMu XJOPUAOB (TajlOre€HUIOB), O3HAKOMJICHHE C



oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IMoJj JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJIeHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBOMcTBaMH a3oTa, (ochopa W MX coenWHEHUH (BO3MOXHO HCIOJIB30BaHNE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXXKHO ~ HCIIOJB30BAHHE  BHUAEOMATEPHUAJIOB), U3ydeHUue  Mojelien
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MpoIIeCCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuid Ha KapOoHAT U
CWIMKAT-UOHBl M M3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 o TeMe «BakHenme HeMeTaubl U UX COCTUHEHUSD.

MeTtasnibl 1 MX COeTUHEHUS

OO01ast xapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MeHnneneeBa u cTpoeHusi aToMoB. CTpO€HHE METaJUIOB. MeTajuindeckas CBsi3b U
MEeTajuIMuecKasi  KpUCTaUIMuecKass  pemérka.  DJCKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3ud. CrutaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

Memannypeuueckoe npouzsoocmeo Camapckou obaacmu: Camapckuil
memannypeuveckuti 3a600 (CM3), TonvammuHncKull 1umetHo-mMexanuieckuil 34600
(Ruskat), OOO «Peaxyuonnvie mpyoviy u OO0 «/lumeiinviii 3a600 Cam3AC».
Obyuenue 6 Camapckom Memaniypeudeckom Koaneoxce.

[Ilemounble MeTaUIBL: MONOXKEHUE B [lepruoandyeckor CUCTEME XUMHUYECKUX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbl 1
TUJIPOKCHZIBI HaTpusi W Kanus. [IpuMeHeHue MIETOYHBIX METAUIOB U UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHMid M KalbLMA: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue



VX aTOMOB, HaX0XJeHUE B rpupoae. PU3nuecKue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJFOMUHHIA: TI0JI0kKEHUE B [lepnonndeckoi cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE atoma, HaxoxiaeHue B mnpupoae. duzmueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, TMAPOKCH b U coiu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIIOJB30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEaKIMi HA MOHBI: MarHus, KajbLMs, aTIOMUHUS, [IMHKA, JKeJe3a
(1) u xene3a (1), menu (11), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA AIFOMUHUS
Y TUJIPOKCHUJIA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4d 0 TeMe «BakHeuiume
METaJUIbl U KX COCTUHEHHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakinuii B ObiTy. [lepBas momomib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX

npooiem.
Ilpobnemvr  skonoeuu  Camapckou  obnacmu.  Ilpogpeccuonanvhule
obsi3auHocmu  Xumuka-skonoza.  O3nakomnenue ¢ 80CmMpebOBAHHBIMU,

nepcneKkmueHbiMu npoqbeccwmu, C npuopumeninvlmMu Kjiacmepamu u ompaciimu
cneyualuzayuu IKOHOMUKU C(lMCZpCKOZO pecUoHa.

Xumuyeckuii IKCnepumenm:
u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).



Mesicnpeomemmnunie céazu

Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJI,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHs] XUMHU B CIMHCTBE Y4YeOHOW W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA '

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM,  TBOPYECKOM W APYrHX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIpOIleCCe OTOM y4eOHOM eATeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJCTABICHNUS O BELIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUY 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U TpyJa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeW HUX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O IETOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyX IAeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYeckas (opMylia W ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJis (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOWpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUs UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMALUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIMWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIU JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJIYYEHWIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMmbIci I[lepunomanueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KacCU(UKaIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHOW MAacCOBOW JI0JIEM PacCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3deKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HUGPOBbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMU4YECKHE 15 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bubmmoteka IIOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonsarue o kucimorax 3 1 bubmmnoreka HOK

' U COJSIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, 1. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTensHo- 8 https://m.eds00.ru/7f41837c
BOCCTAaHOBUTEJIHHBIC PEAKIIHH

Hroro mo paszey 15 ﬁgfi/lfﬁféﬁgﬁﬂussn
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOIeHHE 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNIUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.4 aneMeHToB IVA-rpymnel. Yrinepon u 8 1 2 Eubmrorexa I[OK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BentecTtBa 1 Marepualibl B KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
IIpenmer xumuu. Ponb XuMuu B :KU3HU
1 yenoBeka. Tena u 1 bubamorexa LOK
) https://m.edsoo.ru/ff0d210c
BeliecTBa. Xumuueckue npogeccuu.
2 [TonsaTue o MeTo1ax MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
paboThl B m1abopaTopuu U MPUEMBI

3 oOpaitieHus ¢ 1abopaTOpHBIM 1 bubnuoteka [JOK
o0opynoBanueM»Kpamxuii 0630p https://m.edsoo.ru/ffod23dc
npogeccuu 1ab6opaHma Xumuyeckou
nabopamopuu.

4 Yucteie BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

. . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [JOK

9 ATOMHO-MOJIEK 0€ yueHue
TOMHOTMOIICIYIIIPHOE YHEHH https://m.eds00.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumuuaeckas opmyna. BareHTHOCT bubmmorexa [JOK

DMy https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB

1 OTtHocUTenbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XUMAYECKOTIO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemecTtBa. Moib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku ¥ yCIOBHS MPOTCKAHHUS
XUMUYECKHUX peakuuid. Kpamxuii 0630p bubnmnoreka [JOK

15
npogheccuu XumuKka — ucciedo8amels, https://m.edsoo.ru/ff0d3al6
XUMUKA- CUHMEMUKA.

16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl

17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmmorexa [OK

= N P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XUuMHYeCKUX peaKIIuii
18 (coenMHEHUs, PA3IOKCHUS bubmmorexa [JOK
8 P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
19 M. B. JIoMOHOCOB — y4€HBIii- bub6nuorexa [IOK

sHukiIoneauct. O0o0IeHne

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cHcTeMaTH3amus 3HaHuH

Kontpoinbnas pabora Nel mo teme

bubmuoreka [JOK

20
«BelllecTBa 1 XUMHYECKUE PEAKIIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmecs rasos. CocTtas

21 BO3 yxa Kucnopona — sneMeHT u bubmorexa [IOK

X, POA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
duznyeckre U XUMHUYECKIE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
poaa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoO0BbI MOTy4eHHs KHCIIOPO/Ia B
1a00paTOPUU U TPOMBILIUICHHOCTH.
23 IIpumenenune xuciaopona.Kpamkoe bubmorexa [JOK
p poAa-fip https://m.edsoo.ru/ff0d497a
onucanue npouzeoocmea 340
"Camapcxuil Kuciopoouwiii 3a600".
TemoBoit 3 pexT xumuueckon

24 peaKuuu, MOHATUE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIUIX
TornmBo (He(Th, yroib U METaH).

o5 3arpsi3HeHuE BO3/1yXa, CIOCOOBI €To bubnmnorexa [JOK
npeaoTBpanieHus. Kpamkutl 0630p https://m.edsoo.ru/ff0d4c4a
npogheccuu Xumuka-3xKo02q.

[Tpaktuueckas padota Ne 3 mo Teme
26 «[Tonydyenue 1 codOupaHue KACI0pPoaa bubmnorexa [IOK
yi N p pOa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY

97 Bonoponx — snemeHT u mpocroe bubmuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo

28 du3nyecknue 1 XUMUYECKHEe CBOMCTBA bu6mmoreka [IOK
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Bozopoaa. [Ipumenenne Boopoa

https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KUCIOTAX U COJISAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnunoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme
31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmmorexa [JOK
i onp posa, https://m.edso0.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MonsipHblii 006EM Ta30B. 3aKOH bubnnorexa [HOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4ecTBa
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmorexa LHOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 ABHCHMIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe
1 HEHACBIIIIEHHBIC pacTBOPEL. MaccoBas
37 OJIs BE Z::TBa B ’ ’ bubmmorexa [JOK
! R . https://m.edsoo.ru/ff0d5b40
pactBope.3uaxomcmeo ¢ npogheccuetl
1AO0panmMa XuMu4ecko2o aHaiusd.
[TpakTiueckas padota Ne 5 o reme
bu6mmoreka [IOK
38 «IIpuroroBieHne pacTBOpOB C

OonpeAcNEHHON MacCOBOM J10IEN

https://m.edsoo.ru/ff0d5eba
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paCTBOpéHHOFO BE€IICCTBa»

39 Kontponbnas pabota No2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCudUKaIus, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune nu XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOéIf ToJT )eHI/Is[ XI/IMI/IIIZ(I:)KHG bubmorexa [JOK

y YR https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnoreka [JOK

47
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

48 I'eneTnyeckas cBs3b MEXKy KiaccaMu bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 0606 i

ODMICHHE H CHCTEMATH3AIA SHAHHH https://m.edsoo.ru/00ad9ch2

50 Kontponbnas padota Ne3 o teme bubmuotexa [JOK
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"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coenuHeHun"

https://m.edsoo.ru/00ad9ela

[IepBble NOMBITKY KJIaCCU(PUKAUU

bu6mmoreka [IOK

51 XHUMHYECKHX 3JIEMEHTOB. IToHsITHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIAx CXOTHBIX AJIEMEHTOB
[lepuoauueckuii 3aK0H U
52 Ilepuogudeckas cucTeMa XUMHYCCKUX bubmorera [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 Ilepuoapl, TPYIIIBL, TOATPYIIIIEI bubmorexa HOK
PHOJRL, TPYTHIRL, HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenune atoMoB. CoCcTaB aTOMHBIX bubnnorexa [JOK
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
55 aToMOB 2J1eMeHTOB Ileproanueckoii bubmorexa LOK
pHOA https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTeprucTuka XUMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BuTHUs Hayku U npaktuku. J. 1. bubnnorexka [JOK
MenpeneeB — y4€HbIN, MI€IArOT U https://m.edsoo.ru/00ada96e
rpaXTaHUH
PesepBubliii ypok. O000IIEHNE U
58 CI/ICTIC)MaTI/BZp Ysl 3HAHW / bubmorera [JOK
. 1 https://m.edso00.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTtponbHast pabora Ne4 o reme bubnnorexa [JOK

((CTpOCHI/Ie aroma. XUMHU4YECKas CBSA3b»

https://m.edso0.ru/00adb486
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/ Beepoccuiickast mpoBepodHasi paboTa
60 DIIEKTPOOTPULIATETBHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o1 Honast xumieckas cpssb L https://m.edsogru/OOadac34
62 KoBaneHntnas nonsipHas XuMH4ecKas 1 bubnnoreka [HOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHAs1 HENOJIsIpHAs XUMUYECKas 1 bubnnorexa [HOK
CBS3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 CTenenb okuCICHis 1 https://m.edsogru/OOadae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
bubnnoreka [JOK
66 OKHCITUTENIN ¥ BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
P i .
7| cnonomamtsam snam n0 e 1 Eatmaorera LIOK
«CTtpoenue atoMa. XUMUUYECKast CBA3b» hittos://m.edso0. /00ad9ch2
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpophbie | Ipaxririeckie ﬂsyqeﬂnﬂ :)Iﬁl?al;OBaTeﬂbHLIe
padoTbI padoTbI pecypenI

XHUMHUYECKUE IPOU3BOACTBA
Camapckoii obnactu. Cpenaue
crelanbHble yueOHbIe 3aBe/IeHUs AJIs
MOJTyYEHUSI XUMUUYECKUX 1 bubnnoreka [JOK
cnenuanbHocTed. BY3b1 xuMuueckoro https://m.edsoo.ru/00adb59%
npodmis.Ilepnoanaeckuii 3aKoH.
[leproauueckas cucreMa XMMUYECKUX
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX IEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOJIOB
Knaccudukamus 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKON CBA3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme
«[ToBTOpEHUE U yriayOaeHne 3HaHui 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca»
Knaccudukanus xumuaeckux 1 bubnnoreka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMUYECKOM 1 bubnmnoreka [JOK

pPCaKknuu. IloHsiTHE O TOMOI€HHBIX B

https://m.edsoo.ru/00adbe9a
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TCTECPOTICHHLBIX PCAKIUAX

ITousaTHE 0 XUMUUECKOM PaBHOBCCHHU.
q)aKTopBI, BJIMAIOIIHUE HA CKOPOCTH
XUMHYSCKOM PE€AKIIUN U IIOJIOKEHUEC

bu6mmoreka [IOK

8 XUMHYecKoro pasHosecust. OO0
N p . https://m.edsoo.ru/00adc28c
«Hoeokytibviuwesckuil 3a600
kamanuzamopogy. Camapckuti 34600
Kamanusamopoa.
9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOITUTHYECKON
10 nuccormanyu. CUiIbHBIE U cl1a0bIe bubnmorexa LHOK
' https://m.edso00.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKLni Bubmorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubmmorexa [IOK
o bed https://m.edsoo.ru/00add5d8
AIIEKTPOJIATUICCKON JTUCCOITHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
Pt o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITonsarue o ruaponnuse conen bubmorera [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0meHne U cucTeMaTru3aIus bubnmoreka [JOK
3HAaHUHI https://m.edsoo.ru/00addd12
[TpakTiueckast padora Ne 1.
bu6mmoreka [JOK
16 «Pemenne sKcriepuMeHTATEHBIX

3amau»

https://m.edsoo.ru/00addbfa
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KoHntponbnas pabora No2 o teme

17 «DQNEeKTpoIUTHYECKas TUCCOLHALINS bubmmorexa LIOK
P ' https://m.edsoo.ru/00addecO
XYMUYECKUE peaklui B PaCTBOPax»
OO61as XxapakTepuCTHKa raJIOr€HOB.
18 XHUMHYECKUE CBOMCTBA HA TIPUMEPE bubmorexa LHOK
pumMep https://m.edsoo.ru/00addfe2
XJiopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘IGCKHS CBOMCTBA, MOJIYYCHUE bubmmorexa [JOK
» HOIYH ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
[IpakTrueckas padora Ne 2 o teme
20 «[TomydeHne CONISTHON KUCTOTHI bubmorexa LHOK
e ea ’ https://m.eds00.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3

21 pEarcHTOB J1aH B bubnnoreka [JOK
u30bITKE. Papmayesmuieckast https://m.edso0o.ru/00ade488
npomviutienHocms Camapckoi
obracmu.

99 OO01mas xapakTepuCcTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(DUKAIIHA CEPHI.

23 Hax0>1<p eHHE Cephl H(i)eé coe I/IHGII)-II/Iﬁ B bubmmorexa [JOK

a p 51 https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CephI

24 CepoBoaopo, cTpoeHue, Gu3ndeckre bubnmoreka [JOK
Y XMMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTA,

. bubnmuotexa [JOK

25 buznyeckne 1 XuMHUYEeCKHe CBONCTBA,

MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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Xumudeckue p€aKknuuy, JCxKalue B
OCHOBC ITPOMBIIIJIEHHOI'O crocoba
IMOJIYYCHHA CCpHOfI KHCJIOTHI.
Xumudgeckoe 3arpsA3HCHUC

bu6mmoreka [IOK

26
OKpYKarolleH cpelibl COETNHEHUSIMU https://m.edsoo.ru/00adec8a
cepol.«llpomcunmesy -
npou3B00Umenb CepHoll KUCI0Mmbyl 8
Camapcroii obracmu
97 Brruncnenue MaccoBoil 101U BBIXOJ1a bu6mmorexa [IOK
MIPOJIYKTa PeakLuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB
28 VA-rpynmsbl. A30T, paclipocTpaHeHHe bubnuorexa [JOK
B IIpupo/ie, GU3NIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMHuak, ero pusnueckue u
29 XUMUYECKHE CBOWCTBA, MOJYyYEHUE U bubmmorexa [JOK
> HOIYH https://m.edso00.ru/00adf004
MIPUMCHCHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «[TonydyeHrne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. yi » 13X https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ GusndecKkue u bu6mmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoOpeHuit. XuMu4deckoe
. bubnuotexa [JOK
32 3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl

coeuHeHusIMHU a3ota.[140
«KyuioviuwesAzomy, [1A0
«Tonvammuazom» (TOA3) —

https://m.edsoo.ru/00adf518
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se0yue XUmMuieckue KOMNaHuu 8
Poccuu.

®docdop. Oxcua pochopa (V) u

bubnnoreka [HOK
33 pocdopuas KHCH? T3, pusiieckue n https://m.edsogru/OOadfGBa
XUMHUYECKHE CBOICTBA, ITOJIyYeHUE
Hcnonb3oBanue pocharoB B kauecTBe
34 MUHEPATBHBIX YIOOPCHHIA. bubnnoreka [HOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 HpHpI())I{e, E)I/BI/II:IGCKII)/IG U XUMHYECKHUE bubamorexa LOK
: https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)
37 VYroabpHas KUcioTa v €€ coau bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o teme
38 "TTosrydyeHune yrieKucioro rasa. bubnnorexka [JOK
KavecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE MOHATHS 00
OpPTaHMYECKUX BEIIECTBAX KaK O
39 coenuHeHUsX yraeponaa.llpeonpusmus bubnmoreka [JOK

Heghmenepepabamvlisaowell
npomviunennocmu Camapckoi
obracmu.

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [IOK

40 Kpemuuii u ero coeiuHeHUS
P s https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

41 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«Baxneiie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCAUHCHHMS
Kontponbnas pabota Ne3 o teme

42 «BaxxHeime HeMeTalIbl U UX bubmorexa OK

https://m.edsoo.ru/00ae0e18
COCAUHCHHMS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
3JIECMEHTOB — METAJLJIOB.

43 Mertannudeckas CBSI3b U bubmuorexa [JOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.

44 DIIEKTPOXUMUUECKUI P bubmmorexa LHOK

P . p https://m.edso0.ru/00ael1156
HANPSDKEHUH METaJIOB
O61ue crnocoOb! MOTyYeHUs
MeTtaiioB. CruiaBbl. BeranciieHus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIINI bubmorexa [TOK
yp p ’ https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuMecH
[TonsaTue o xoppo3uu

46 MeTaIoB. Memannypauueckoe bubmorexa HOK

' P N https://m.eds00.ru/00ae1278
npouseoocmeo Camapckou obracmu
bu6mmoreka [IOK

47 €IIOYHBIC METAJIJIBI
- https://m.edso0.ru/00ae14b2

48 OKcuabl ¥ THAPOKCU/IBI HATPUS U bu6mmoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

https://m.edsoo.ru/00ael4bh2

KaJIust
[[{erouHO3EMENBHBIE METALIBI — bubnmoreka [JOK
49 . .
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 BaxHueiimme coeTMHEHUS KA bubmmorexa [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o001IeHNEe U CHCTeMAaTH3aIINS
3HAHUM
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
52
YCTPaHEHHUs https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIbI €€ bubamorexa LOK
.\ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A i
JTOMHIHIH https://m.edsoo.ru/00aelc64
AMpoTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
55
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
Ie30 https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmnorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHre U cucTeMaTu3alus
3HAHUU
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«BaxHeue MeTallabl U UX https://m.edso0.ru/00ae3de8
COCTUHEHUS
60 Boruncnenus o ypaBHeHUAM bub6nuorexa [IOK

XAMHYECKHUX PEaKIUi, €CITU OJUH U3

https://m.edsoo0.ru/00ael 750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

pEareHToB JIaH B U30BITKE WITH
COJICPXKUT IpUMeECH. Berancienus
MacCOBOM JIOJIM BbIXO/a MPOAYKTA
peaKIuu

O00011eHNE U cCUCTEMATU3ALIIS

61 .
3HAHUH
KonTtponsHast padora Ne4 o reme

62 «Baxueime MeTauibl 1 uX
COCITUHEHUS

63 BemectBa u maTepuansl B bu6mmoreka [IOK
[IOBCEIHEBHOU KU3HU YeJI0BEKa https://m.edsoo0.ru/00ae3f50

64 XUMHYECKOE 3arps3HEHNE bubnuorexa [JOK
OKPYKaroILEe cpebl https://m.edso0.ru/00ae4270
Ponp xumuu B perieHnn
HKOJIOTHYECKUX TIpoOeM./Ipobremsi

65 akonocuu Camapckoi obnacmu. bubnuorexa LIOK

https://m.edso0.ru/00ae4270

IIpogheccuonanvuvie 0bsa3anHOCMU
XUMUKA-9KON02a

66 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
PesepBHslit ypok. O60011eHNE U
CUCTEeMAaTH3aIIHs
3HaHUW. O3HaKomaenue ¢

67 80CMPeOOBAHHBIMU, NEPCNEKMUBHBIMU bubnmoreka [JOK

npogeccusamu, ¢ NPUOPUMEMHbIMU
Kaacmepamu u ompacisimu
cneyuanu3ayuy 3KOHOMUKY
Camapckozo pezuona.

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O60011€eHNE U 1 bubnmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHWYCCKUC ITOHATHS)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX [OHSATUH: aTOM,
MOJIEKYyJIa, XHMHMUYECKHH JJIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas W MOJIEKYJsIpHasE Macca, KOJIHYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XUMUYECKas pPEaKius,
KIacCU(pUKallMsg  peakIHil: peakud  COEAMHEHHUs,  pPeakluu
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUYECKUE PEAKIUU, TEToBo 3 (hEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

13

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBJIeHHUS (Hopmyi

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKphIBaTh CMBICJI 3aKOHOB COXPAaHCHUA MacCChI BCIIECTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIAPHOI'O Y4YCHUA, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHUUYCCKHX MMOHATHUH: OKCH,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasl OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX

2.6

cleloBaTh IpaBWJIaM IIOJb30BaHUS XHUMHUYECKOW TOCYyIOHM U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBJIEHMIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEUIECTBa, MJIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PAacTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO

MHAUKATOPOB (JakMmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYISCKOMN pcaknuuu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUH: SAPO aTroMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOWTalb, paauyc aToMma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabimuHyo ¢Gopmy llepuogmueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona /.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOﬂHHGCKOﬁ

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppoguueckass  cucrema  XHMH4YEeCKHMX  dnemeHtoB  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaja  A1pa, oOllee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

ONpeAensaTh BUJ XHUMHUYECKON CBsI3UM (KOBaJEHTHAasT W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemiecTBo U XUMHUYECKast pCaKkuus»

11

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKHX TOHSTHH: PacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT IUCCOLMALINS,
peakIMy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peaKIuu, OKHWCJTUTEND,
BOCCTAHOBUTEIb, OKHCIEHHME W BOCCTAaHOBJICHHE, aJIOTPOIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBA3b  (KOBaJCHTHas, HOHHas,

MeTaHJII/I‘-ICCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHSATHUUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

pPaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX cOeOUHEHUS» M «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(PUIECKue XUMUIECKUE
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAas ONMUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJIaM IMOJb30BAHUS XUMHUYECKOW MOCYyIO0H U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIIOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJIYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMMaKa U YTIEKHUCIIOTO ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XIJIOPHU-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cumukKar, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHUEC B BOOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsTuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpaluunu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHUEe, CHCTEeMAaTHU3AIINIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBSA3CH — JUIS H3YYCHHS
CBOMCTB BEIIECTB M XHUMHYECKHX pEAKIHW; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHHWS — HAOJIOJICHWE, H3MEpPEHHUE, MOJICIMPOBAHUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€lOBeKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOAaxX MO3HAHUSA B XMMHUH. UHCThIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas (popmyia. BaleHTHOCTh aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO JIEMEHTA

B COCAMHCHUU

1.5

KomnuectBo BemecrBa. Monb. MossipHas Macca. B3auMOCBSI3b KOJMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(bI/IKaI_[I/IH

XUMHUYECKUX Peakiuii (COeIUHEHMS, Pa3JIOKEHUS, 3aMeIeHUs, 0OOMEHA)

1.7

XUMHUYECKUH HKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYI0#, ¢ MpaBUIaMH
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abOpaTOPHBIM
o0opynoBaHUEM, H3yYeHHE M ONHCaHHe (U3UYECKUX CBOMCTB 00pasioB
HEOPTaHWYECKHUX BEIIECTB, HaOmogeHWe (u3uueckux (TUIaBJIeHHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUs BOIbI) U
XUMHYECKHX  (TOPeHHE CBEeYH, NPOKAIMBAaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHUCJIOTOW) SBIIEHUN, HaONIOJIEHWE U OIMHUCaHHEe
MPU3HAKOB MPOTEKAHHWS XHWMHUYCCKUX peaknumid (pasjokeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJOPHIOM Oapusi, pa3IoKeHUE
ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE JKeJie3a C PACTBOPOM

comu meau(ll), m3yuenue crocoOoB pazmencHusi cMeceit (C MOMOIIBI0 MarHUTA,




¢unbTpOBaHNEe, BBHINAPUBAHHUE, MUCTHULILUSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBApEHHOH COJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJICIIEU

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — simeMeHT U IpocToe
BemlecTBo. HaxoxneHue kuciopona B mpupoje, (pusmuyeckue U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucmopona. CrocoOb!
MOJIy4eHHUsl KUCIopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — aJutoTponHas MoAn(HUKaAIKs KUCIOPoaa

2.2

TemnoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPaBHEHUS, IK30-
Y SHJIOTEPMHUUECKHUE PeaKuu. TOTUIMBO: Yyrojib U METaH. 3arps3HeHue BO3/1yXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnorte! u conmu

2.4

MounsipHblii 00BEM ra3oB. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSAM

2.5

Odusnyeckue cBoMcTBa BoAbl. Boma kak pactBopuTens. PacTBOpBL
HacellienHbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BENIECTB B BOJIE.
MaccoBasgs nons Bemectsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpoB B MpuUpOJie U B KM3HU ueioBeka. Kpyrosopor
BOJABI B TPHUPOAC. 3arpsi3HEHHWE TMPUPOAHBIX BOJA. OXxpaHa HW OYUCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunpl. Kiaccudukarus
OKCHJIOB: cojeo0Opasyroimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3yromue. Homenknarypa okxcugoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. @U3NYECKHE U XUMUYECKHE CBONCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue u
XHUMHUYECKHE cBOMcTBa KucIOT. Pan axktuBHocTH MeTaiuioB H.H. bekerosa.

[TonydyeHue KuCiIoT

2.9

Comu. Homenknarypa coseil. @U3NYeCKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTAaHNUYCCKUX COGIII/IHGHI/Iﬁ
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XUMUYECKUH  SKCHEPUMEHT: KayeCTBEHHOE ONpelesieHue  COJAepKaHus
KHCJIOPOJIa B BO3JayXe, MOJydeHHe, coOMpaHue, pacro3HAaBaHHE M H3y4YeHUE
CBOWMCTB KHCJIOPOJa, HAOIIOCHNE B3aUMOICHCTBHS BEIECTB C KUCIOPOJAOM U
YCJIOBHSI BOBHMKHOBEHHUS W MPEKPAIICHHUS TOPeHHs (ToXapa), 03HaKOMIICHHE C
oOpa3iaMu OKCHJIOB W ONHCAHWE WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHUE M W3YYCHUE CBOWCTB BOJOpoja (TOpPEHHE), B3aUMOCHCTBUE
Bojopoaa ¢ okcuaom meau(ll) (BO3MOXKHO MCTIOIB30BaHUE BHUACOMATEPUATIOB),
HaOMroJIeHue O00pa3IloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTECH pAacTBOPEHHUS BEHICCTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMpPENCIEHHON MacCOBOM J0Jiell pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUeM U KajbIHEM)
(BO3MOXXHO HCITOJIb30BAaHUE BHUICOMATEPUATIOB), ONPEICICHUE PacTBOPOB
KHCIIOT M IIEJNOYEeH C TOMOINBI0 WHIWKATOPOB, HCCIICOBAaHHE OOpa3IoB
HEOPraHUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJACHUE HW3MCHCHUS
OKpacKd HWHJUKATOPOB B PACTBOpax KHUCIOT H IIEJOoYed, HU3yYCHHUE
B3auMozeicTBus okcuga meau(ll) ¢ pacTBOpoM CEpHOW KHCIIOTBI, KHCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLiH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUN,
BBHITECHEHHE OJHOTO0 MeTajula JApPYTMM H3 pacTBopa CONIM, pEIIeHHe
IKCIIEPUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX

COeIUHEHUN

[Iepnonnueckuit 3akoH u [lepnoanueckas cucTeMa XMMUYECKHX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKas CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMU XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
Ipynmax CXOIHBIX AJIEMEHTOB (IEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdOoTepHbBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMU4ecKux aemMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[Tepuonnueckoit cucrtembl xuMHueckux oanemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

Mepuoja U rpymibl AJIeMeHTa

3.3

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnbl. OnexkTpoHbl. CtpoeHue

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMEHTOB




IlIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxxeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEpUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUsS Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumnueckass cBsizb. KoBaseHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XHUMHYECKHX 31eMeHTOB. MloHHas CBA3b

3.6

Crenenp okuciacHusA. OKHUCIMTESIHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOHGCCLI

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUM 9KCIICPUMCHT:. H3YYCHUC 06pa3u013 BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHC THAPOKCHUAAa LHUWHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMu4ecKkux 3yemMeHToB /.M.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPUOJOB, Kalus, Kaldblusi H UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHune BemecTBa: BHUJBI XHUMUYECKOW CBSI3UM. THIBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoi cBs3u. Kiaccuukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BeIECTB (MEXIyHApOaHAS M TPUBHAIbHAS). XHUMHYECKHUE CBOMCTBA BEIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKHX PeakIMid M0 pa3IUYHbIM MPU3HAKaM (TI0 YHCITy U
COCTaBy Yy4YacTBYIOUIMX B pEaKLUU BEILECTB, MO TeIIOBOoMYy 3¢ddekry, mo

W3MEHCHMIO CTEIICHEM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1o y4acCTuro KaTanusaTopa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMHA C HCHOJIb30BAHMEM METOJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHMs peakuuil. CBoiCcTBa KHUCIOT,
OCHOBaHWW H COJICHi B CBETC WPEICTABICHHA OO0 OJICKTPOIUTHYCCKOM

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHLI. ITonstue o TUAPOJIU3C coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPHUCTaJINYECKUX
pemETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB M HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBHUCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEHUCTBUS pa3IMYHBIX (HAaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPAacCTBOPOB  BEIIECTB,  Mpollecca
JUCCOIMAIIMN  KUCJIOT, IHeJoued MW cojliedl  (BO3MOJXKHO HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIOLUIUX MPU3HAKU
MIPOTEKAHUs PEAKIIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, PeaklUl pPa3yIoKEeHUs, COCTUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX PEAKIIHA

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOAEHCTBUE C MeTaUlaMH, HEMEeTa/UlaMH, Ieno4aMu). XJIOpPOBOIOPOL.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHeHue. JleiictBue




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUIbsl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHBIC MOTUPHUKAIHN
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHUIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peaKIyu, JIeKale B OCHOBE MPOMBIIIICHHOTO CIOCO0a IONyYeHUsS] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIus Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC O],

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B PUPOJIE,
dbuznueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUaK,
ero ¢u3NYecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMS, UX (U3NYECKHEe H XHMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHast peakiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOIydYeHue,
dbusznueckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX ya00peHHil. XUMHUYEeCKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponnsie Mogudukauu docdopa, puzndeckue U XUMHUUECKUE
cBorictBa. Oxcupg ¢ocdhopa(V) u  dochopHas kuciaora, (Qu3NUecKue
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcmosnb3zoBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxktepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKUE U XUMHYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uxX (u3nyeckue M XUMHYECKHE CBOWMCTBA, NCHCTBHE Ha KHUBBIC OPraHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHHUC. ODKOJIOTHYECKHE Hp06J'IeMI>I, CBsA3aHHBIE C OKCHUJIOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
a¢pdexr. YrompHas kucnota u e€ coimu, UX (GUIMYECKHE M XUMHUYECKUE
CBOICTBa, MoNyueHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha kapOoHAT-
uonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ATWIEH, AleTHICH, 3TaHOJ, TJIUIEPHH, YKCYCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BOXHBIX BELIECTBAaX: MXMpax, OelKax, yrieBoJax — M HMX POJIM B KU3HU
YyenoBeka. MarepuaibHOEe E€AMHCTBO OPraHWYECKHMX M HEOPraHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, TIOIYyYCHHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre ctpouteabHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHWYECKUX BELIECTB,
CBOICTB COJIIHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpHUI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpakKarollue
¢du3nyecKkne U XMMHUYECKHE CBOMCTBA raJIOT€HOB U UX COEMHEHUMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C o0Opas3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O0O0pa3laMu cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHaloB); HaOIIOAEHUE Tpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4eHHe XMMHYECKUX CBOMCTB pa3z0aBlIeHHON CEpPHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha cylab(ar-uoH u HaOMoJeHue mpHu3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
CoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMAaTEepHalioB), o0Opa3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
WU3y4EHUE CBOMCTB aMMMAaKa; IMPOBEJCHUE KadyeCTBEHHBIX pEaKIMil Ha HOH
aMMOHUS Uu  (ochaT-uOH UM U3yYyeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICICTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNIMYECKUX

pemérok anmasza, rpadura, ¢yuIepeHa; O03HAKOMIJIEHHE C IIPOIECCOM




a7copOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, coOOMpaHue, PaclO3HABAHUE U H3yU€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAaYeCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKaT-HOHBl W M3yYEHUE IPU3HAKOB HX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKLIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEME «BakHelmme HeMeTaJuTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nojoxxkeHus B Ilepumoamdeckoid cucreme XuMUueckux osnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHE METAIIOB. MeTallinyecKkas CBsI3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. OJIEKTPOXUMUUYECKUU  psll

HaIpsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0IKe crnocoObl MOTYYeHHS
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTryH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTayuibl: noyoxeHue B llepumonnyeckoil cucTeMe XHMHYECKUX
anemeHToB [I.M. MeHneneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNOoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[IlenoyHO3€MENBHBIE  METAUIBI MarHMd M KaJIbLIMWA:  TOJIOXKEHHE B
[Iepnoanueckoii cucreme XUMU4eCKuX 351eMeHToB [[.1. MenneneeBa; cTtpoeHue
UX aTOMOB; HaxoXxAcHHE B npupone. Pusnueckne M XMUMHUYECKHUE CBOMCTBA
MarHusi W Kajublusg. BaxHelrme coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AnromyHui: nosnoxenue B Ilepuonnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHne aroMa; HaxokJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XxuMuyeckux 3yeMenToB J[. 1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMUYECKHE CBoOMcTBa xkene3a. Okcunabl, Tuapokcuasl u conu xkenesa(ll) u

xene3a(lll), ux coctas, cCBOICTBA U TTOTyUCHUE

3.7

XHUMUYECKUM OKCIICPUMCHT: O3HAKOMIICHHUC C o6pa3uaMI/1 MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKMMHU CBOWCTBAMHU; HM3YyUYEHHUE PE3YJIHTaTOB KOPPO3HH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEMH
B3aUMOJICCTBUSL OKCHJAa Kajblusi M HATpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIENOBAaHUE CBOWMCTB KECTKOW BOJIBI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoA€ (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMsI KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kaublius, adroMmMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IEHUE U ONKCAaHUE MPOIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kaig ¢ Kajabius  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATOMUHHUS U THAPOKCHAA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHeilme MeTamibl u

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaia

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa m marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momompb Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHe
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJOB (yrojb, HPUPOIHBIN ra3, HEQTb),

MPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTcepHraIoB (CTCKJ’IO, CIIJIaBbI

METaJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABA€MOCTH SBJIICHUH npupoAabl, ITOHHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H_[€I‘/‘I KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPCMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHUYECKOM HAyKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaXHEHWINE XWMHUYECKHE ITOHSATHA. XHUMHYECKUH JJIECMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, NIPOCTOE U CIIOYXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakluu, 3K30- U
SHIOTEPMHUUECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
9JIEMEHTa B COEIMHEHUH, MacCcOBast 10J1s1 U IIPOLIEHTHAs! KOHLIEHTPALIUS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHUCIUTENIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpOCTh XMMMYECKOW peaknuu, karamuzarop, IIJK, xopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYCCKOHN I'PaAaMOTHOCTH, BKHIOanOIHGﬁi

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYECHHbIE BELIECTBA U
MaTtepuangbl (B TOM YHUCJIE€ MUHEpalbHblE YAOOPEHMs, METalIbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMUUCCKHUEC 3HAHHA CO 3HAHUAMH IOPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOYHHMKAMU HH(OpMaLUU
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTCJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH ITOHSTUMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJISI COCTaBJIeHUs (HOPMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHMHYECKOU

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DSJEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTENEHb OKHUCIEHHSI XHMHUYECKHUX DIJIEMEHTOB, 3apsi
' HOHA
8.9 BUJI XHMHYECKOM CBSI3M M THUI KPHUCTAIMYECKOM CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpesbl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh GU3NIECKHE U XUMUYECKHE CBOMCTBA!
NPOCTBIX BeUIeCTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJIOp, HATpuU, Kaauid, MarHuii,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (BOAA,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHIABI M THUIPOKCHJIBI
9.9 MetaiioB |-IA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopHas, yronpHas, KpeMHUEBasE KUCIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb  CBOICTBAa  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUH, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTFOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKAAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIInn
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 W3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUEHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCETHEBHOW YKM3HU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSPEeKEHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYYCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
beHondranenna) s ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUEHHE B3aUMOICUCTBHS KHCIOT C METaJlJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4eHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYyrUM W3  pacTBoOpa  COJIH;
uccienoBaHie amM(pOTEepHBIX CBOMCTB TUIAPOKCUIOB AQlIOMHUHUSA H

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KIIaCChI
HCOPTraHNYCCKUX CoeﬂHHeHHﬁ)); <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JUCCOIH AU, «BaxHelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHMUs peakii MOHHOro oOMeHa; KaueCTBEHHbIE PeakIuu Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIUs, aIFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

yCTaHABIUBATh CBSA3U MEX]y pealbHO HAOII01aeMbIMH XUMUYECKUMU
SBJICHUSIMU U TMPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH MPUYUHBI MHOT000pa3Hsl BELIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTeNbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas D011 XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Moabs. MonsipHass macca. MomsipHbiii 00bEM Ta3oB.

BzaumocBs3b KOJIMYECTBA, MACChl U YHUCJIa CTPYKTYPHBIX CAUHHUILl BEIIECCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pcakuuga u e€ IIpHU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonnqecmﬂ CHUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB [[. 1.
Menpneneesa. [lepuoasl u rpynmsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sep. M3otombl. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueK aTOMOB TMepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [.1. Mennaeneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOfICTB) n #ux CO€,Z11/IH€HI/II7[ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (HOJsipHAss W HENOJSpHAsl)  CBA3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKHUX  3jeMeHToB.  MoHHas  CBs3b.

Metannndueckas CBI3b




3.2

Tumel KpHCTAUIMYECKUX PEImIETOK (aTOMHAs, WOHHAs, METaJlInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIC OCHOBAHMSA);
KHCJIOT  (KUCIIOpOJCOAepKalie ¢  OECKUCIOPOAHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJUIOB: JIUTHUA,
HaTpuA, Kajlud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC3d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBA OKCHIOB HemeramioB: cepol (IV, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB IA-IIIA rpynn, mmaka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHoBaHUN U

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOue XMMHUYECKHe CBOWCTBA KHCIOT: XJOPOBOJIOPOIHON, CEPOBOJIOPOJIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (HochHOpHOM, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM H a30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1
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[TonyyeHnne amMmmHuaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKHX peakuuil 1Mo pa3INyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHHS. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKuCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENN U BOCCTAaHOBUTEIIU.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus 3JIEKTPOIUTHUECKON qucconrai. KatnoHbl, aHHOHBI. DJIEKTPOIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JucCconrannmn

5.5

Peakiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJb30BAaHUE BELIECTB M XUMHMUYECKUX peakUuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXaromed cpelapl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeAOTBPALICHUS
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIWIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, IIOpAJIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHui. [loHsTHe 0 KOppo3un MeTalljIoB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YTIEBOIOPOAOB (Yroib, HPUPOAHBIM ra3, HedTb),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

IlepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[onsiTue 0 OMOIOTMYECKN BaXKHBIX BEILIECTBAX: JKUpax, Oelkax, yrieBolax — U ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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